The Kuroshio Extension System Study (KESS) provided 16 months of observations to quan-5 tify divergent eddy heat flux (DEHF) from a mesoscale-resolving array of current and pres-6 sure equipped inverted echo sounders. KESS observations captured a regime shift from a 7 stable to unstable state. There is a distinct difference in the spatial structure of DEHFs 8 between the two regimes. The stable regime had weak down-gradient DEHFs. The unsta-9 ble regime exhibited asymmetry along the mean path with strong down-gradient DEHFs 10 upstream of a mean trough at ∼147
Introduction

27
The Kuroshio Current, the western boundary current (WBC) of the Northwest Pacific, 28 plays a critical role in redistributing heat poleward from the tropics in order to balance the 29 global energy budget. The Kuroshio Current leaves from the coast ∼35
• N and flows east
regime where Figs. 2a and 2c have similar features. DEHF is strong and down-gradient 143 upstream of the mean trough at ∼147
• E along the mean path.
144
The stable regime (Fig. 2b) , however, is characterized by weaker fluxes that are mostly upwelling and cooling in the region due to the passage of a CCR as described above. variability between stable and unstable regimes is explored. This is a natural question 170 considering there is enhanced eddy variability during the unstable regime. It is expected 171 that this would result in larger eddy heat transport across the Kuroshio Extension front.
172
The total divergent meridional eddy transport was quantified by vertically and zonally
173
integrating the meridional DEHF,
where x i and x e are the beginning and end longitudes respectively that are a function of small-amplitude events (Fig. 3a) . The average spatial structure of DEHF at 400 m depth 191 during the stable regime (year days 152-300) is presented in Fig. 3b and resembles the 192 vertically-integrated heat flux structure in Fig. 2b baroclinic wave was stunted, and the meander trough steepened until a CCR formed (CCRa).
224
During this interval there was an abrupt change in the eddy heat flux time series with eddy 225 heat flux amplitudes more than quadrupling (Fig. 3a) . The mean spatial structure of the 226 eddy heat fluxes during CCRa's formation shows strong poleward fluxes along the mean 227 path just upstream of diffluence in the mean streamlines where the ring formed (Fig. 3c ). temperature gradient is weak there (Fig. 2c) . These fluxes resulted from the coupling of 232 deep eddies with the newly formed ring, which produced the only large event during the site 233 5 time series (Fig. 3a) .
234
After CCRa completely detached, another CCR (CCRb) that had formed to the east near (Fig. 3d) .
244
Near the end of the 16 month observations there is a train of deep eddies in the 30-60 245 day band that propagated into the array from the northeast and traveled to the southwest.
246
These deep eddies interacted with the jet causing strong poleward heat fluxes near 35
• N, 
145
• E (Sites 1 and 2) and 34
• N, 147
• E (Site 3 and 4) along the mean path (Fig. 3e) .
248
The results from this section suggest that there are varied mesoscale phenomena that 2012), and will be discussed in more detail in an upcoming section. integrating the cross-spectrum,
where ν is the frequency and P vT is the cross-spectral density between v E and T .
263
( Fig. 4b) . During the unstable regime peaks in the meridional eddy heat flux were more 265 energetic and shifted to periods greater than 30 days with energy concentrated around 40 266 days and longer (Fig. 4c) . The 16-month meridional eddy heat flux spectral content was 267 dominated by variability during the unstable regime (Fig. 4a) 16-month observations. The CCR case will now be looked at in more detail. growth, for which φ = 2π/5 is close to optimal growth (φ = π/2).
353
The jet-deep eddy interaction is also a heat advection process, which agrees with baro- 
which has been shown to be consistent with meanders and float observations in the Gulf that the tendency term in Eq. 9 is dominated by variability at frequencies higher than 1/10 368 day −1 (Fig. 10a) . Most of the variance associated with the advective term in Eq. 9 is at 369 frequencies lower than 1/30 day −1 (Fig. 10b) . The advection of Z 12 is due to deep eddies 370 since the equivalent-barotropic internal mode currents, u I , are perfectly aligned with Z 12
The cold-advection within the trough during the CCR formation is due to the passage of 373 a deep cyclone in the 30-60 band that had a ∼ 2π/5 phase offset leading the upper field.
374
The cyclone advected the Kuroshio Extension front southward, causing the sub-thermocline 
377
This CCR formation event is analogous to a cut-off low blocking pattern in the Jet 
will be examined. The latitudinal structure of the zonally-averaged BCdiv and PKC will be 399 compared between regimes and their temporal correlation will also be quantified.
400
The zonally-averaged EKE, BCdiv, and PKC are shown in Fig. 11a-c 
413
T
This relation holds since there is a nearly linear relationship between T ′ and Z 12 (Fig. 12) ,
where m is the slope and b is the y-intercept of the T ′ vs. Z 
250-325).
443
The temporal changes in EKE ′ (Fig. 11e) , where 
CCR-jet interaction, and external eddy-jet interaction). The major events during the KESS
447
observations are associated with a mean-to-eddy energy conversion, MPE to EPE and further 448 conversion to EKE in accordance with baroclinic instability. The results from this study suggest there are distinct differences in the mean structure of • -37
• N for that stable (a) and unstable (b) regimes with a linear regression fit (solid black line). The dashed line is the one-to-one line. 
